RNA adducts with chlorophyll and chlorophyllin: stability and structural features.
Porphyrins and their metal derivatives are strong nucleic acids binders. Some of these compounds have been used for radiation sensitization therapy of cancer and are targeted to interact with cellular DNA. Chlorophyll (Chl) binds DNA via guanine N-7 atom (major groove) and the backbone phosphate group (Neault and Tajmir-Riahi. Biophys. J. 76, 2177, 1999), whereas chlorophyllin (Chln) intercalates into A-T and G-C regions (Neault and Tajmir-Riahi. J. Phys. Chem. B. 102, 1610, 1998). This study was designed to examine the interaction of RNA with chlorophyll a and chlorophyllin in aqueous solution at physiological pH with pigment/RNA(phosphate) ratios (r) of 1/80 to 1/2. Fourier transform infrared (FTIR) and UV-visible difference spectroscopic methods were used to characterize the nature of pigment-RNA interaction and to establish correlation between spectral changes and the pigment binding mode, binding constant, RNA secondary structure and structural variations of pigment-RNA complexes in aqueous solution. Spectroscopic results showed that Chl and Chln bind RNA through G-C and A-U bases and the backbone phosphate group with overall binding constants of KChl = 1.95 x 10(5) M(-1) and KChln = 1.61 x 10(5) M(-1). The larger K value obtained for Chl-RNA complexes is attributed to the formation of more stable five or six-coordinate Mg cation in the RNA adducts, while the four-coordination Cu(II) in Chln can be more stable than that of the five or six-coordinated copper ion in the Chln-RNA complexes. Aggregation of pigment-RNA complexes occurs at high metalloporphyrin concentrations. No biopolymer secondary structural changes were observed upon pigment interaction and RNA remains in the A-family structure in these pigment complexes.